Despite being a routine practice, preoperative fasting was shown not to decrease the amount and acidity of gastric content. In fact, excessive hunger is associated with adverse outcomes and delayed recovery. Research demonstrating such efficacy of preoperative oral carbohydrates still remains controversial. In this study, we aimed to evaluate the effects of preoperative oral carbohydrate solution (OCS) intake on preoperative and postoperative anxiety levels of surgical patients. Sixty patients who would undergo surgical intervention with ASA I score were included to the study. Patients were randomized to receive either 400 ml OCS (Group I, n=30) or 400 ml water (Group II, n=30) each at the last night and two hours before surgery. Three groups of anxiety tests, including the State-Trait Anxiety Inventory (STAI), the Amsterdam Preoperative Anxiety and Information Scale (APAIS), and Visual Analog Scale for Anxiety (VAS-A), were performed at the night and two hours before and six hours after the operation. At t1, the mean VAS-A was significantly lower in Group I (43.2±20.9) compared to that in Group II (59.7±24.1; p=0.01). STAI at t1 was also significantly lower in Group I than that in Group II (44.7±12.6 and 51.9±13.0, respectively; p=0.032). The scores in the other time-points (t0 and t2) were found as similar. APAIS scores did not differ between the groups. Preoperative OSC intake seems to have a tendency of reducing anxiety in operated cancer patients.
Introduction
Long-term preoperative fasting has been a standard practice for elective surgery patients to avoid adverse events like aspiration during anesthesia [1] . However, in recent years, it has been reported that this routine practice does not have any scientific evidence, and systematic reviews and meta-analysis have shown that pre-operative fasting does not reduce the amount and acidity of gastric content [1] . Nevertheless, such practice is still widespread despite data indicating association of long-term fasting to delayed recovery and worse outcomes [2] . The American Society of Anesthesiologists (ASA) recommends intake of clear liquids till two hours before surgery, avoiding intake of solid foods for at least 6 hours' prior surgery [3] . ERAS (Enhanced Recovery After Surgery) is a term used to describe the concept of multimodal perioperative interventions to improve postoperative outcomes. In fact, the benefits of preoperative oral carbohydrate intake have also been reported in ERAS protocols [4, 5] . Traditionally, preoperative fasting time is practiced as 8 hours. However, criteria for preoperative fasting have been changed in recent years, where oral intake of clear fluids up to 2 hours is recommended and further studies were published [3, 6] . Oral carbohydrate solution (OCS) administered before surgery was reported to reduce rates of adverse events originating from dehydration and hunger, including headache, nausea, vomiting, postoperative thirst in all age groups [1, 6] . Since gastric transit time of OCS is usually shorter than 2 hours, the oral intake of carbohydrate solutions up to 2 hours prior to surgery has been raised [3, 7] . It was reported that OCS intake at the night before and two hours before the surgery not only reduces postoperative insulin resistance but also decreased perioperative disturbances such as thirst, hunger and anxiety with a shorter length of hospital stay [4, 8] . However, some studies reported that preoperative carbohydrate intake does not reduce hospital stay and increases insulin resistance [9] [10] [11] . Standard preoperative fasting regimes is assumed to be associated with increased preoperative anxiety [8] . Relieving patients with a carbohydrate-rich fluid can reduce preoperative anxiety levels. In this study, we aimed to evaluate the effects of preoperative OCS intake on preoperative and postoperative anxiety levels of surgical patients with malignancy.
Material and Method
This study was performed upon approval by our hospital's local ethics committee in accordance with the principles of the Declaration of Helsinki. A priori power analysis was performed to determine the sample size. It was calculated that at least 29 patients should be included for each group in total; with 0.48 effect size at 5% significance level for 80% power. Further inclusion criteria were ASA risk score of I, body mass index of <30 kg/ m2, adequate sociocultural level, and absence of gastrointestinal motility disorder or psychiatric problems. Those who would be candidate for abdominal surgery, thoracic surgery, or neurosurgery were excluded from the study as well as those with endocrine or gastrointestinal motility disorder. Patients' written and verbal consent were obtained. The randomization of the patients into two groups was powered by a web application (http://www.randomizer. org). Patients in Group I (n=30) were given OCS 400 mL (Nutricia Preop) at 12 a.m. before surgery and two hours before the operation. The patients of Group II (n=30) ingested 400 mL of water at corresponding time-points. All patients included in the study were operated as the first patient on the day of surgery, where general anesthesia was performed by routine monitoring. Anesthesia was induced with propofol 1.5-2 mg/kg and rocuronium 0.6 mg/kg; and patients were intubated with endotracheal tube. Anesthesia maintenance was achieved by 35% oxygen, 65% nitrous oxide and 1% sevoflurane. Ventilation was mechanically controlled and the end-tidal PCO2 was adjusted to 35-40 mm Hg. Fentanyl 1 μg/kg was administered in case that mean arterial blood pressure or heart rate exceeded 20% of preoperative values. Additional fentanyl and rocuronium were given during surgery, if required. Neuromuscular blocks were reversed by neostigmine and atropine administration.
All patients in the study group were applied State-Trait Anxiety Inventory (STAI), the Amsterdam Preoperative Anxiety Information Scale (APAIS), and Visual Analog Scale for Anxiety (VAS-A). These three anxiety tests were performed at the night before the operation (t0), 120 minutes before the operation (t1), and 6 hours after the operation (t2). The most commonly used test for measuring anxiety is the STAI, which is a 20-item scale and was developed by Spielberg et al. in 1970 [12] to assess the level of anxiety. Developed in 1996, APAIS consists of six questions divided into three groups as anxiety for surgery, anesthesia, and information desire [13] . In the VAS-A test, the anxiety level of the patients was rated within a 100-cm scale.
Statistical Analysis
Demographic data and questionnaires were recorded using the Excel 2010 (Version 14.0.7224.5000, Microsoft Corporation) software. Statistical analyses were made with IBM SPSS Version 23 program. The normal distribution of categorical data was evaluated by Kolmogorov-Smirnov test. While the paired t-test was used for comparing STAI scores to previous scores, Wilcoxon-Sign test was used to compare the VAS and APAIS scores to previous scores. The comparison between control and OCS groups was analyzed by t-test. Categorical variables are given as numbers and percentages at the Tables.
Results
A total of 69 patients who met our criteria were enrolled in the study. Nine of the patients were excluded from the study because they had difficulty in understanding the questionnaires and declared that they could not fill in the form although they had an adequate level of education. Among the 60 patients of study population, 66.7% were female and the mean age was 35.5 ± 12.5 years. The mean BMI of all patients in the study was 24.3 ± 2.2 kg/ m2. There were no statistically significant differences between the groups in terms of gender, mean age, gender, height, weight, BMI, and education levels (p> 0.005), (Table 1) . At t1, the mean VAS-A was significantly lower in Group I (43.2±20.9) compared to that in Group II (59.7±24.1; p=0.01). STAI at t1 was also significantly lower in Group I than that in Group II (44.7±12.6 and 51.9±13.0, respectively; p=0.032). The scores in the other time-points (t0 and t2) were found as similar ( Table 2) .
Comparison of the baseline t0 scores to the measurements at t1 and t2 showed significant improvements of VAS-A and STAI scores in both groups. On the other hand, APAIS scores did not differ between the groups. When t0 and t2 scores were compared for all anxiety tests, t2 scores were detected as significantly lower than the t0 scores (Table 3) . 
Discussion
In our study, we showed that the preoperative VAS-A and STAI scores of the patients who received preoperative carbohydrate solution were lower than the patients with standard fasting. However, we found that OCS intake did not make a significant difference on postoperative scores.
Preoperative fasting of six to eight hours is a routine practice to prevent aspiration of gastric contents in the perioperative period [3, 14] . However, the duration of preoperative fasting can usually be prolonged in clinical practice beyond the recommended fasting period due to some flaws. Patients remain fasted for 12 hours or more in the preoperative period due to unexpected delays and schedule changes in the operating room [14] . This in turn leads to dehydration, hypoglycemia, and electrolyte imbalance, as well as patient discomfort [15] . Besides, prolonged hunger causes deterioration of catabolic status such as insulin resistance, acute phase response, and loss of lean body mass [14, 16, 17] . OCS taken before surgery was reported to reduce adverse events originating from dehydration and fasting, including headache, nausea, vomiting, postoperative thirst in all age groups [1, 6] . Since their gastric transit time are usually shorter than 2 hours, the oral intake of carbohydrate solutions up to 2 hours prior to surgery has been raised [3, 7] . Several studies suggested use of preoperative OCS to be ingested at the last night before the surgery as 400 to 800 ml and two hours before the surgery as 400 ml [18] [19] [20] . In our study, OCS (Nutricia Preop) was given as 400 ml at each of the night before the surgery and two hours before the surgery in Group I. Three separate anxiety tests, including STAI, APAIS and VAS-A, were administered to patients in the OCS and control groups at the night before the surgery, and two hours before and six hours after the surgery. The STAI values in t1 before the operation were lower in the OCS group in our study. This is consistent with the study, where the effects of two hours of preoperative OCS on anxiety, gastric volume and acidity, nausea, and vomiting was evaluated in patients with laparoscopic cholecystectomy; which reported lower STAI scores in patients receiving OCS [21] .
The APAIS test has demonstrated efficacy and reliability in a detailed comparison of the anxiety levels associated with surgery and anesthesia [22, 23] . A study indicated that the Turkish version of the APAIS can be used to detect the presence and severity of symptoms of preoperative anxiety and the requirement for information [24] . There are many articles in the literature that used STAI test to measure preoperative anxiety. The APAIS test has also been reported to be a reliable test such as STAI [13, 24] . In our study, there was a significant difference between STAI test scores but there was no difference between APAIS scores. While there are few questions in the APAIS test, there are a large number of questions in the STAI test. We concluded that the number of questions and the characteristics of the scores may be contributed to this difference. However, we could not find any study using APAIS test to assess the effect of preoperative OCS use on anxiety.
Our study can be considered important in terms of being first.
In a study by Housel et al. [8] , elective surgery patients were administered liquid carbohydrate 800 ml at the night before the operation and 400 ml two hours before the operation. The authors reported lower scores of VAS and improved patient comfort in the group receiving carbohydrate compared to that observed in the control group.
The studies investigating the efficacy of preoperative OCS on anxiety rather used VAS as a tool. Sada et al. [25] in their study gave their subjects undergoing abdominal surgery OCS as 800 ml at the night before the operation and as 400 ml two hours before anesthesia. Postoperative thirst, anxiety, hunger, mouth dryness, nausea, fatigue, and sleep quality was assessed using the VAS, which was reported to be significantly lower at postoperative hour 24 in OCS group than that in the control group (p<0.05). In another study conducted in patients given preoperative carbohydrate and amino acid solutions compared to water alone, VAS scores were higher in the control group for anxiety, hunger, and thirst [26] . Similar to these findings, mean VAS score two hours before the surgery was significantly lower in OCS group in our study.
Several studies reported no effect of preoperative OCS on postoperative anxiety. Mather et al [9] reported no benefit of preoperatively administered carbohydrates on anxiety in the double-blind placebo controlled study of 2009, where they investigated the effects of preoperative carbohydrates on clinical outcomes after colorectal surgery and hepatic resection.
Another study performed in patients undergoing laparoscopic cholecystectomy reported no difference of VAS-assessed anxiety levels between those administered preoperative OCS or placebo [27] . In our study, we performed multiple anxiety tests. we have presented different results even between the tests performed for the same patients. Anxiety tests are non-objective tests. It shows variability with personal characteristics. At the same time the need for comprehension ability for questions of different anxiety tests is variable. therefore, the level of anxiety measured may be different. This issue is mentioned in the Limitations of the study section.
Limitations of Study
Preoperative anxiety of the patients may be related to the characteristic of the disease, surgery and hunger. anxiety is also associated with many factors such as family, social, economic etc. In our study, it was not possible to completely differentiate the causes of anxiety in patients. therefore, a comparison could be made between preoperative fasting protocols of patients with similar surgical procedures.
Since anxiety scores are obtained by the answers of the patient to the questions, the results are also subjective. The education levels of the patients and their ability to understand the questions have different effects on the results. Since we cannot measure comprehension abilities, it is assumed that all patients have equal understanding ability.
Conclusion
We found out that OCS lowered the anxiety of the patients preoperatively according to VAS and STAI values, but this effect could not be seen with APAIS scores. It is still unclear whether preoperative OCS intake is beneficial for patients due to the controversies in the studies investigating the effect of preoperatively given OCS on patients' anxiety. This suggests the need for further studies designated with larger sample sizes.
